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$(v_{1}, u_{1}),$ $(v_{2}, u_{2}),$
$\ldots,$
$(v_{n/\sigma}, u_{n/\sigma})$ , $C_{i}$ 1 $(v_{\mathfrak{i}}, u_{i})$
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. , $\lceil d(v)\cdot\alpha/m\rceil=2$ , $v$ , $\{u_{1}\}$ $\{u_{2}\}$ $\alpha$ . , $u_{1},$ $u_{2}$
$\alpha$ . $\lceil d(v)\cdot\alpha/m\rceil=2$ , $v$ , $\{u_{1}, u_{2}\}$ $\alpha$ , $v$ $\{u_{1}, u_{2}\}$
. $\{u_{1}, u_{2}, v\}$ , $\alpha$ .
. , . ,
, $d(v)$ . , $\alpha=\log m$ $d(v)\leq$
$m/\log m$ , $\lceil d(v)\cdot\alpha/m\rceil=1$ . , $v$ $\{u_{1}\}$ $\alpha$ ,
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, $C=\{C_{1}, C_{2}, \ldots, C_{n/\sigma}\}$ , $C_{l}$ ( , $1\leq l\leq n/p$) $\sigma=L(\alpha-2)/9$
. $C$ $n$ $g_{1},$ $g_{2},$ $\ldots$ , $g_{n}$ . , $C_{1}=\{g_{1},$ $\ldots$ ,
$g_{\sigma}\},$ $C_{2}=\{g_{\sigma+1}, \ldots, g_{2\sigma}\},$
$\ldots$ . $Ji$ , (i) $g_{i}=1$ , (ii) $g_{i}=0$ , (iii) $g_{i}=g_{j}\wedge g_{k}(j, k<i)$ ,
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$(a_{i}^{2}, c_{j}^{1}),(a_{i}^{2}, c_{j}^{3}),$ $(a_{i}^{2}, c_{k}^{1}),$ $(a_{i}^{2}, c_{k}^{3})$ ,
$(a_{i}^{3}, c_{j}^{2}),$ $(a_{i}^{3}, c_{j}^{3}),$ $(a_{i}^{3},c_{k}^{2}),$ $(a_{i}^{3}, c_{k}^{3})$ .
$g_{i}$ 1 ( $g_{i}=gj$ ) , $\{c_{j}^{1}, c_{j}^{2}, c_{j}^{3}\}$ $\{a|!, a_{i}^{2}, a_{i}^{3}\}$ 2 .
(ii) $g$; OR ( l-(b) ) . $9i$ $gj,$ $g_{k}$ (
$g\{=gj\vee g_{k}$), .
$(a_{i}^{1}, c_{j}^{1}),$ $(a_{i}^{1}, c_{j}^{2}),$ $(a_{i}^{1}, c_{j}^{3})$ ,
$(a_{i}^{2}, c_{j}^{1}),$ $(a_{i}^{2}, c_{j}^{2}),$ $(a_{i}^{2}, c_{j}^{3}),$ $(a_{i}^{2}, c_{k}^{1}),$ $(a_{i}^{2}, c_{k}^{2}),$ $(a_{i}^{2}, c_{k}^{3})$ ,
$(a_{i}^{3}, c_{k}^{1}),$ $(a_{i}^{3}, c_{k}^{2}),$ $(a_{i}^{3}, c_{k}^{3})$ .
$G^{2}$ . $C$ $n/\sigma$ , $G^{2}$ $n/\sigma$
. $C_{l}$ $C_{l}$ . $G^{2}$ gate .
, $\lceil 9n(\alpha-1)\rceil$ $K$ . ( $K$ gate $v$
, $\lceil d(v)\cdot\alpha/m\rceil$ 3 2 . ) $K$ , 1 . $i$
, gate .
(i) $g$; AND ( l-(a) ) . $g$; $18n+2$
. , $(18n-5)$ $K$ $(18n-5)$ $a_{i}^{1}$ . $g$:
1(0) , 1 (4 ) $a_{i}^{1}$ $K$ . $a_{i}^{1}$ $18n+2$
. $a_{1}^{2},$ $a_{i}^{3}$ $18n+2$ . , $p\in\{1,2,3\}$ , $K$ $b_{i}^{p}$
$(18n-4)$ . , $K$ $c_{1}^{p}$ $(18n-5)$ . , $g_{i}$
1(0) , $K$ $c_{i}^{p}$ 1 (4 ) . $g_{i}$ ,
$18n+2$ .
(ii) $g$; OR ( $1-(b)$ ) . $p\in\{1,2,3\}$ , (i) , $a_{1}^{p}$ ,
$c_{1}^{p}(p\in\{1,2,3\})$ $18n+2$ , $9n+1$ $K$ .
(iii) $g_{i}$ $0$ ( 2-(a) ) . (i) , $g_{i}$ $18n+$
2 . (gi 0 . )
(a) Input of value $0$ (b) Input gates of value 1
2
(iv) $g$; 1 ( $2-(b)$ ) . (ii) , $b_{i}^{1},$ $b_{i}^{2},$ $b_{1}^{3},$ $c_{i}^{1},$ $c_{i}^{2},$ $c_{1}^{3}$
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$18n+2$ . $g_{l_{1}},g_{l_{2}},$ $\ldots,g_{l_{q}}$ $C_{l}(1\leq l\leq n/\sigma)$ $0$ .
$C_{l}$ , $(a_{l}^{1_{1}}, a_{l}^{2_{1}}),$ $(a_{l}^{2_{1}}, a_{l}^{3_{1}}),$ $(a_{l}^{3_{1}}, b_{l}^{1_{2}}),$ $(b_{l}^{1_{2}}, b_{l}^{2_{2}}),$
$\ldots,$
$(a_{l}^{3_{q}}, b_{l}^{1_{1}})$ ( $P\in$
$\{1,2,3\},$ $1\leq i\leq l_{p}$ , $a_{l}^{p_{\mathfrak{i}}}$ , $K$ , 5 . )
$G$ . $g_{i_{l}}$ $C_{l}$ $i_{l}$ ,
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.
1. (i) $K$ , $K$ (1 ) $\alpha$ .
(ii) $K$ , $C_{l}$ $\alpha$ .
. (i) , (ii) . (ii) G $v$
, $v$ “threshold” .
$thr(v)=\lceil d(v)\cdot\alpha/m\rceil$ .
, $m$ $G$ . ( $v$ $thr(v)$ , $S$
, $v$ $S$ $\alpha$ . ) $v$ $d(v)<m$ , $1\leq thr(v)\leq$
$\lceil\alpha\rceil$ . $K$ , $\lceil 9n(\alpha-1)\rceil$ , $K$ $u$ ,
$d(u)$ $\geq$ $|K|-1=\lceil 9n(\alpha-1)\rceil-1$
$\geq$ $9n(\alpha-1)-1$ (1)
. $G$ $m$ ,
$m$ $=$ $|K|+9n=\lceil 9n(\alpha-1)\rceil+9n$
$\leq$ $9\alpha n+1$ . (2)
. (1),(2) ,
$d(u) \cdot\alpha/m\geq\frac{9n(\alpha-1)-1}{9\alpha n+1}\cdot\alpha=(1-\frac{9n+2}{9\alpha n+1})\alpha$
$= \alpha-1-\frac{2\alpha-1}{9\alpha n+1}>\alpha-2$.
,
$thr(u)$ $=$ $\lceil d(u)\cdot\alpha/m\rceil$
$\geq$ $\lfloor\alpha-1\rfloor$ . (3)
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2. $g_{i_{1}}$ $C_{l}$ . , $g_{i_{1}}$ 1 , $b!_{l}|$ $b_{1}^{2_{l}}$ $\alpha$
(gi 0 , gi 9 \alpha . )
. $g\iota_{1}9\iota_{2},$ $\ldots,$ $g\iota_{q}$ $C_{l}$ 1 . $(a_{l}^{1_{1}},$ $a_{l}^{2_{1}},$ $a_{l}^{3_{1}},$ $a_{l}^{1_{2}},$ $a_{l}^{2_{2}},$ $a_{l}^{3_{2}},$ $\ldots$ , $a_{l}^{1_{q}},$ $a_{l}^{2_{q}},$ $a_{l}^{3_{q}}$
$q$ , 2-(b) ) $a_{l_{1}}^{1}$ ( ) $\alpha$
$S_{l}$ . $i(1\leq i\leq q)$ , $a_{l}^{1_{\mathfrak{i}}}$ 5 . $a_{l}^{2_{1}}$ $a_{l}^{I_{1}}$. . [1]
$2\leq\alpha\leq m^{1/2}$ ,
$thr(a_{l}^{1_{1}})$ $=$ $\lceil d(a_{l}^{1_{1}})\cdot\alpha/m\rceil$
$\leq$ $\lceil 5\cdot\sqrt m/m\rceil=1$ .
, $a_{l}^{1_{1}}$ $\{a_{l}^{2_{1}}\}$ $\alpha$ , $d_{l_{1}}^{1}$ $a_{l}^{2_{2}}$ , $S_{l}$ . , $a_{l}^{1_{1}},$ $a_{l}^{2_{1}},$ $a_{l}^{3_{1}},$ $a_{l}^{1_{2}},$ $a_{l}^{2_{2}},$ $a_{l}^{3_{2}},$ $\ldots,$ $a_{l_{q}}^{1}$ ,
$a_{1}^{2_{q}},$ $a_{l}^{3_{q}}$ $S_{l}$ .
$C_{1}$ $g_{i}$ .
(1) $g_{i}$ 1 ( 2-(b) ) . , 3 $a_{i}^{1},$ $a_{i}^{2},$ $a_{i}^{3}$ $S_{l}$ .
$b_{i}^{1}$ $(18n+2)$ , 3 $a_{1}!,$ $a_{1}^{2},$ $a_{i}^{3}$ . $P\in\{1,2,3\}$ ,
$thr(b_{1}^{p})$ $=$ $\lceil d(b_{i}^{p})\cdot\alpha/m\rceil$
$=$ $r\frac{(18n+2)\cdot\alpha}{\lceil 9\alpha n\rceil}\rceil=3$
, $b_{i}^{p}$ $S_{l}$ . $thr(c_{1}^{p})=3$ $b_{1}^{1},$ $b_{\dot{t}}^{2},$ $b_{i}^{3}$ $S_{l}$ , $c_{i}^{1},$ $c_{1}^{2}$ , $c_{t}^{3}$
$S_{l}$ .
(2) $g_{i}$ 0 ( 2-(a) ) . 9 gi $a_{1}!,$ $a_{i}^{2},$ $\ldots,$ $c_{i}^{3}$ , $thr(a_{i}^{1})=thr(a_{i}^{2})=$
.. $=thr(c_{1}^{3})=3$ $18n+2$ . $g$; , $g_{r}$ $g_{\delta}$
. , $g$; , $\{a_{r}^{1}, a_{r}^{2}, a_{r}^{3}\}$ $\{a_{\theta}^{1}, a_{\delta}^{2}, a_{\delta}^{3}\}$ $K$
. 1 , $K$ $g_{i}$ $\alpha$ . $g$; $v$ , $thr(v)=$
3 , $v$ $K$ $\alpha$ ( 1) $\alpha$ .
(1) (3),(4) , $i(1\leq i\leq n)$ , 3 $a_{i}^{1},$ $a_{i}^{2},$ $a_{i}^{3}$ ,
$\alpha$ \searrow 3 $\alpha$ . , $c_{i}^{p}$ $S_{l}$
, $a_{r}^{1},$ $a_{r}^{2},$ $a_{r}^{3},$ $a_{s}^{1},$ $a_{s}^{2},$ $a_{8}^{3}$ , $S_{l}$ . (3 $a_{r}^{1},$ $a_{r}^{2},$ $a_{r}^{3}$ $S_{l}$
, $c_{i}^{p}$ $S_{I}$ $\alpha$ . $c_{i}^{p}$ $\{a_{r}^{1},a_{r}^{2}, a_{r}^{3}\}$ 2
. ) 6 $S_{l}$ , $g_{i}$ $S_{l}$
, . ( $g_{i}$ 2,
, $0$ . )
(3) $g_{i}$ AND ($g_{i}=g_{j}\wedge g_{k}$ , l-(a) ) . 9 $g_{i}$ $d(a_{1}!)=d(a_{i}^{2})=$
$=d(c_{1}^{3})=18n+2$ , $thr(a_{1}^{i})=thr(a_{i}^{2})=$ $=thr(c_{1}^{3})=3$ . (3-a) $c_{j}^{1},$ $c_{j}^{2},$ $c_{j}^{3}$
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$c_{k}^{1},$ $c_{k}^{2},$ $c_{k}^{3}$ $S_{l}$ . $thr(a_{i}^{1})=thr(a_{i}^{2})=thr(a_{i}^{3})=3$ , 3 $a_{i}^{1},$ $a_{i}^{2},$ $a_{i}^{3}$ $S_{l}$
, , 6 $b_{i}^{1},$ $b^{2},$ $b^{3}$ , $c_{i}^{1},$ $c_{i}^{2},$$c_{i}^{3}||$ $S_{l}$ . (3-b) $\{c_{j}^{1}, c_{j}^{2}, c_{j}^{3}\}$ $\{c_{k}^{1} ’ c_{k}^{2} ’ c_{k}^{3}\}$
$S_{l}$ . , , $c_{j}^{1}$ ’ $c_{j}^{2}$ ’ $c_{j}^{3}$ $S_{l}$
. , $c_{k}^{1}$ ’ $c_{k}^{2},$ $c_{k}^{3}$ $S_{l}$ , 3 $a_{i}^{1},$ $a_{i}^{2},$ $a_{i}^{3}$ $\{c_{k}^{1}, c_{k}^{2}, c_{k}^{3}\}$ $\alpha$
. (2) , $g_{i}$ $g_{r}$ $g_{s}$ . (3-a) , $\langle$
$S_{l}$ , (2) . , (2) , $c_{i}^{p}$ $S_{l}$ # ,
.
(4) $g_{i}$ OR ($g_{i}=gj\vee g_{k}$ , $1-(b)$ ) . (1) , $thr(a_{i}^{1})=thr(a_{i}^{2})=$
$thr(a_{\dot{\}}^{3})=thr(c_{i}^{1})=thr(c_{i}^{2})=thr(c_{1}^{3})=3$ . $b_{i}^{1}$ $d(b_{i}^{1})=9n+1$ ,
$thr(b_{i}^{1})$ $=$ $\lceil d(b_{i}^{1})\cdot\alpha/m\rceil$
$=$ $r\frac{(9n+1)\cdot\alpha}{\lceil 9\alpha n\rceil}\rceil=2$ .
, $thr(b_{i}^{2})=thr(b_{i}^{3})=2.$ (4-a) $\{c_{j}^{1}, c_{j}^{2}, c_{j}^{3}\}$ $\{c_{k}^{1}’ c_{k}^{2}’ c_{k}^{3}\}$ $S_{l}$
. , , $c_{j}^{1}$ ’ $c_{j}^{2}$ ’ $c_{j}^{3}$ $S_{l}$ . $a_{i}^{1}$ $thr(a_{i}^{1})=3$ ,
$a_{i}^{1}$ 3 $c_{j}^{1},$ $c_{j}^{2},$ $c_{j}^{3}$ , $a_{i}^{1}$ $S_{l}$ . , $a_{1}^{2}$ $S_{l}$ . $b_{i}^{1}$
$thr(b_{i}^{1})=2$ , $b_{i}^{1}$ 2 $a_{i}^{1}$ $a_{j}^{2}$ , $b_{i}^{1}$ $S_{l}$ .
, $b_{i}^{2},$ $b_{i}^{3}$ $S_{l}$ , , $C_{j}^{1},$ $C_{1}^{2},$ $c_{i}^{3},$ $a_{i}^{3}$ $S_{l}$ . (2) , $g$: $g_{r}$ g
. (4-a) , $c_{i}^{p}$ $S_{l}$ , (2)
. , (2) , $c_{i}^{p}$ $S_{l}$ ,
.
$\alpha$ , 1 , 1 ,
$\gamma$
. 1 , . 1 ,
, $K$ .
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